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Accurate modeling of interband cascade lasers
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Interband cascade lasers (ICLs) are very attractive sources in mid-infrared, because of their
low threshold current. To date, ICLs mainly address the wavelength range from 3-5um, which
is believed to be sweet spot of this technology. In comparison to their main competitor, the
quantum cascade lasers, they have much smaller threshold curren

he design strategies of interband cascade lasers based on

processes using accurate and efficient modeling tools. In
comparison to QCLs, ICL modeling is much more complicated and much less studied by the

scientific community. Very little work has been done beyond solving the bandstructure in a
multi-band scheme. This is roughly the same state of QCL, modeling 15 years ago.

The minimum required steps to obtain a reasonable model are the following. A k-space
resolved multi-band kp model is required to accurately describe the non-parabolic in-plane
dispersion of conduction, valence and mixed states. The carrier density can be obtained from
a simplified thermal quasi equilibrium approximation for the design pro

a rigorous description of the internal

The lack of an accurate Auger scattering model might be one of the major reasons, why the
internal mechanisms and limits of ICLs are not sufficiently understood.

An efficient implementation of thes

ic spline fits and harmonic
-plane 2d k-space. F inally, the bandstructure
nt on a notebook. The transport model and a

decompositions are utilized to approximate the in
can be calculated within 20-40s for one bias poi
cavity model are currently under development,
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